The aim of this study was to examine whether the relationship between the ratio of job-related positive to negative emotions (positivity ratio) and job burnout is best described as linear or curvilinear. Participants were 89 police officers (12% women) and 86 firefighters. The positivity ratio was evaluated using the Job-related Affective Wellbeing Scale (Van Katwyk, Fox, Spector, & Kelloway, 2000) . Exhaustion and disengagement, two components of job burnout, were measured using the Oldenburg Burnout Inventory (Demerouti, Mostert, & Bakker, 2010 
Introduction
Affective well-being is often identified within a hedonic framework, based on the assumption that people seek to experience positive states and avoid negative ones (Diener, 2000; Diener, Oishi, & Lucas, 2003) . In line with the broaden and build theory of positive emotions, the affective well-being can be represented by an emotional balance (Fredrickson & Losada, 2005) which is defined as a ratio of positive to negative emotions. If people feel more positive than negative emotions they have an opportunity to growth and flourish in their life (Fredrickson, 2001; Tugade & Fredrickson, 2007) .
However, it has to be underlined that both negative and positive emotions are crucial for well-being since they play different functions in an adaptation process (Fredrickson & Branigan, 2005; Lomas & Ivtzan, 2015) . Negative emotions warn against danger and mobilize resources to deal with a threat. Being more pronounced and longer lasting, they restrict attention and narrow behavioural repertoire (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001; Clore, 2002; Lewicka, Czapinski, & Peeters, 1992) . In contrast, positive emotions are less diverse and intense. They are salient in situations of less importance for biological survival and as such, they facilitate explorative behaviours and promote new resources (Burns et al., 2008; Cacioppo, Gardner, & Bernston, 1999; Lewicka et al., 1992; Ouweneel, Le Blanc, Schaufeli, & van Wijhe, 2012) . Additionally, an excess of either positive or negative affective states may be unfavourable for a long-term adaptation .
Nevertheless, the dimension of valence is insufficient for understanding the affective well-being as a whole. Based on the circumplex model of emotions, the dimension of arousal should also be taken into account (Russell, 2003) . Hereby, high arousal emotions mobilize personal resources and motivate to action, whereas low arousal emotions protect resources and contribute to their reconstruction (Hobfoll, 1989) . So far, emotion measurement has been dominated by scales which favours only one, i.e., high, spectrum of arousal (Diener et al., 2009) . It might have led to biased conclusions.
Emotions experienced during work change dynamically in a response to a specific context (Weiss & Cropanzano, 1996) . Some aspects of work such as interpersonal relations (e.g. with co-workers, supervisors and clients) as well as organizational factors (salary, job security and respect) are sources of affective reactions (van Katwyk, Fox, Spector, & Kelloway, 2000) . The most frequent approach is to analyse these emotions in terms of positive and negative affective states.
Results of previous studies indicated that valence is more prominent than arousal (Salanova, Del Líbano, Llorens, & Schaufeli, 2014) . However, arousal can be crucial for diagnosis of negative outcomes of job performance (Bakker & Oerlemans, 2011; Basińska, 2016; Mäkikangas et al., 2015) . Thus, only a combination of both dimensions provides a full picture of affective experiences at work, including positive and negative emotions from low to high intensity (Warr, Bindl, Parker, & Inceoglu, 2014) .
Affective well-being can be a proxy of upcoming job burnout. Job burnout is one of the most adverse work consequences caused by individuals' reaction to prolonged occupational stress (Maslach, Schaufeli, & Leiter, 2001) . A new approach to job burnout indicates that two components, exhaustion and disengagement, play a key role in this process (Demerouti, Mostert, & Bakker, 2010) . Exhaustion refers to being physically, cognitively and emotionally drained of energy as a result of exposure to excessive or threatening job demands. Disengagement from work describes an employee's negative attitude toward work content, work objects and work in general (Demerouti, Bakker, Nachreiner, & Schaufeli 2001) . Based on the Job Demands-Resources Theory, burnout is primarily associated with a depletion of energy and personal resources, which makes it a main factor in the health impairment process. Additionally, job burnout may lead to an erosion of work engagement (Bakker, Demerouti, & Sanz-Vergel, 2014) . In general, exhaustion is related to the energy dimension, while disengagement from work is associated with the identification dimension. This broad definition of exhaustion and disengagement is useful for explaining how individuals react to occupational stress within different professions, not just social professions.
So far research has shown that emotions correlate with job burnout and can mediate between job characteristics and prolonged consequences of work for employees. Job burnout is mainly associated with low arousal affective states and a deficiency of high arousal positive affective states (Bakker & Oerlemans, 2011; Basińska, 2016; Warr et al., 2014) . Specifically, job burnout is related to a sense of emptiness (Demerouti et al., 2003) , depression (Bianchi, Schonfeld, & Laurent, 2015) , vital exhaustion (Toker, Shirom, Shapira, Berliner, & Melamed, 2005) , fatigue (Basinska & Wiciak, 2012; Leone, Huibners, Knottnerus, & Kant, 2008) and anxiety (Cardazo et al., 2012; Peterson, Demerouti, Bergström, Samuelsson, Åsberg, & Nygren, 2008) . Additionally, if employees experience high arousal unpleasant states, this may amplify aggressive behaviours at work (Balducci et al., 2012) . On the other hand, regularly felt fatigue after work means that person experiences low arousal negative emotions which may, in the long term, lead to exhaustion. In contrast, when high arousal positive emotions are rarely present at work, especially in comparison to the whole spectrum of negative emotions, it may result in disengagement from work (Basinska, Wiciak, & Dåderman, 2014) .
Thus, as we have already mentioned, the proportion of positive and negative emotions may be a crucial correlate of well-being at work. The relationship between this proportion and well-being seems to be non-linear with an inflection point at around 3 (Fredrickson & Losada, 2005) . If individuals experience positive emotions more often than negative emotions, they can thrive (Porath, Spreitzer, Gibson, & Garnett, 2012) . Nevertheless, too many positive emotions, when not accompanied by negative emotions, can lead to adverse effects. It means that there is an optimal proportion which promotes positive outcomes and protects against adverse consequences (Fredrickson & Losada, 2005) but above this level desirable results decrease or at most do not increase (Lam, Spreitzer, & Fritz, 2014; Rego, Sousa, Marques, & Cunha 2012; Shrira et al., 2011) . Hence we focus our attention on the curvilinear effects. However, in spite of Fredickson and Losada claims, there is probably no such value of positive emotion to negative emotion ratio which would be universally optimal (Brown, Sokal, & Friedman, 2013) . For instance, as it was examined more than a decade ago, outcomes of different ratio values may depend on stress level due to a critical life event: relationships are curvilinear and an inflection point is represented by less positive ratio as the stress level is higher (Larsen, Hemenover, Norris, & Cacioppo, 2003) .
Thus, not necessarily the constant "π-like" value of the ratio but a shape of the relationship seems to be a more fundamental problem (Brown, Sokal, & Friedman, 2013) . Although nonlinear models are potentially widespread in psychology, they have been tested surprisingly rarely in empirical studies (Guastello, 2014) . For example Shrira et al. (2011) have shown the quadratic relationship of positivity ratio with regard to traumatic distress among hospital personnel exposed to war-related stress. Rego et al. (2012) have revealed that the relationship between positivity ratio and creativity is curvilinear, in such a way that excessive positivity is detrimental to creativity at work. However, more research of this kind is needed in the work context.
Aim and hypotheses
Thus, the question arises if optimal proportion of positive to negative emotions can be captured in a work context and -consequently -whether too high positivity may be harmful? It is, in fact, a question about the shape of this relationship. Many researchers have tested a linear relationship between emotions and different work outcomes. However, too rarely has this relationship been compared to a non-linear one. The aim of this study is to examine which function of ratio of job-related positive to negative emotions, curvilinear or linear, better describes its relationship with job burnout. Specifically, we want to verify whether a quadratic function adds above and beyond what a linear one can explain in terms of job burnout variance.
The relationship between emotions (as a positivity ratio) and job burnout will be examined in a group of emergency personnel. Usually, employees experience more positive and less intense emotions (Balducci, Cecchin, Fraccaroli, & Schaufeli, 2012; Machin & Hoare, 2008; van Katwyk et al., 2000) . However, police officers and firefighters may feel intense emotions more often than other professions due to a specific character of their duties (Basińska, 2013; Ogińska-Bulik & Juczyński, 2016) . Thus, it is important to verify whether this theoretically sound curvilinear relationship will be observed in jobs of special psychological demands. Thus, we hypothesize that in an emergency personnel: Hypothesis 1. A quadratic function would describe the relationship between the positivity ratio and exhaustion better than a linear function. Hypothesis 2. A quadratic function would describe the relationship between the positivity ratio and disengagement better than a linear function.
Methods
Participants and procedure A cross-sectional study was conducted in a specific group of emergency personnel. A convenience sample comprising 175 employees was collected. This group consisted of 86 firefighters and 89 police officers. All the firefighters were men. Women accounted for 12% of police officers. This gender ratio is similar to the ratio for Polish police officers where women account for 14% (Basińska & Wiciak, 2015) . Thirty three percent of the participants have a higher education (i.e., at least 17 years of schooling, 69% were married or in a stable relationship).
Participation in the study was voluntary and anonymous. Due to a significant amount of systematically missing data, the protocols of seven participants were excluded from further analyses. Thus, the final sample consisted of 168 participants, which represented 96% of the initial sample size.
Instruments
The ratio of positive to negative emotions at work, including various states of arousal, was evaluated using the Job-Related Affective Well-Being Scale -shortened version (Van Katwyk et al., 2000 ; Polish version by Basinska, Gruszczynska, & Schaufeli, 2014) . This scale consists of 20 adjectives which describe affective states experienced during work. It measures four categories of emotions: high arousal positive emotions (HPHA 5 items, e.g. enthusiastic, inspired) and low arousal positive emotions (HPLA 5 items, e.g. calm, relaxed) as well as high arousal negative emotions (LPHA 5 items, e.g. angry, furious) and low arousal negative emotions (LPLA 5 items, e.g. bored, fatigued). The format of the answer serves to assess the frequency of these emotional reactions during the past month. Every item is assessed on a 5-point scale, from 1 -"never" to 5 -"extremely often". Higher scores indicate more positive or more negative affective well-being at work for both, low and high arousal. In our study, Cronbach's alpha coefficient was .78 and .76 for high and low arousal positive emotions and .75 and .73 for high and low arousal negative emotions. The positivity ratio was calculated by dividing the sum of high and low arousal positive emotions score by the sum of high and low arousal negative emotions score. The equation is presented as follows:
(1)
Note. HPHA -high arousal positive emotions; HPLA -low arousal positive emotions; LPHA -high arousal negative emotions; LPLA -low arousal negative emotions.
Exhaustion and disengagement, two components of job burnout, were measured using the Oldenburg Burnout Inventory (Demerouti, Mostert, & Bakker, 2010 ; Polish version by Baka & Basinska, 2016) . Exhaustion is examined using 8 items which are negatively and positively formulated (i.e. "During my work, I often feel emotionally drained" or "I can tolerate the pressure of my work very well"). Disengagement is assessed using 8 items which are also reframed negatively and positively (i.e. "Over time, one can become disconnected from this type of work" or "I always find new and interesting aspects in my work"). Every item is scored on a 4-point scale ranging from 1 -"agree" to 4 -"disagree". Negatively framed items are inversely coded. Higher scores indicate a higher level of exhaustion and a higher level of disengagement. The Cronbach's alpha coefficient in our study was .82 for exhaustion and .74 for disengagement.
Data analysis
The descriptive statistics and r-Pearson correlations were calculated using IBM SPSS Statistics Version 24.
Then the regression assumptions were tested, i.e., existence of outliners, collinearity and heteroscedasticity (Tabachnik, & Fidell, 2013) . Further hierarchical regressions were conducted, for exhaustion and disengagement separately. Each time in the first step burnout was regressed on the sociodemographic data to be controlled for, then a linear term of the positivity ratio was entered, and finally in the third step a squared positivity ratio term was added. In order to reduce multicollinearity, the positivity ratio was centred before being squared. Two conditions are necessary to observe curvilinear relationships of a convex shape assumed in the hypotheses. First, the coefficient for the linear term of the positivity ratio should be significant and negative. Second, the coefficient for the quadratic term of the positivity ratio should also be significant, but positive. The optimal positivity ratio level was defined as an inflection point of the quadratic function. It was calculated according to Cohen, Cohen, West and Aiken's (2003) formula, that negative value of the unstandardized coefficient for the linear term was divided by the doubled unstandardized coefficient for the quadratic term. To describe effect size for the increase in variance explained by the quadratic model as compared to the linear one, Cohen's ƒ 2 coefficient was computed (Cohen et al., 2003 
Results

Descriptive statistics
The descriptive statistics as well as the correlations between the variables under study are presented in Table 1 .
As it can be seen, almost 70% of the studied emergency personnel reported experiencing positivity in a work setting: as a reaction to any part of their job (e.g., tasks, co-workers, supervisor, clients, pay) the frequency of positive emotions was higher than that of negative ones (range from 0.49 to 3.70). The difference between mean level of exhaustion and disengagement was significant in the study group (t = -2.41, df = 167, p = .017).
Also, four groups of emotions were moderately related to exhaustion and disengagement in a similar way.
A slightly different pattern of relationship between high arousal emotions and exhaustion was observed: stronger for negative than for positive emotions. Further, the positivity ratio and the squared positivity ratio were moderately correlated with two components of burnout.
For all the variables values of skewness and kurtosis were between -2 and +2 which is considered acceptable range for a normal distribution (Gravetter & Wallnau, 2014) . The Grubb's test (GraphPad Software Inc., 2016; Grubbs, 1969) showed no outliers expect for one case for squared centered positivity ratio. The analyses were re-run with and without this case and as its removal did not change the results it was kept in the final database. Also, the examination of residuals scatterplots did not indicate any serious violation of normality and homoscedasticity assumptions (Tabachnik & Fidell, 2013) . Finally, variance inflation factor below 2 for each analysis suggests no multicollinearity problem.
Missing data were observed only for sociodemographic variables and ranged from 0.01% (sex) to 3.5% (education); Litlle's test showed that they were missing completely at random (MCAR, Graham, 2009) ; χ 2 (4, N = 168) = 8.28, p = 0.08), thus according to contemporary recommendations EM algorithm was used to replace them instead of pairwise or listwise deletion.
Quadratic versus linear regression models
Linear and curvilinear relationships between the positivity ratio and the components of burnout were examined using a series of hierarchical regressions. Exhaustion was regressed onto sociodemographic variables in step 1, and then onto the linear positivity ratio term and the quadratic positivity ratio term in step 2 and 3, respectively. The results showed that the quadratic relationship explains exhaustion variance of around 4% better than the linear relationship does (adjusted R 2 increase Note. HPHA -high arousal positive emotions; HPLA -low arousal positive emotions; LPHA -high arousal negative emotions; LPLA -low arousal negative emotions.
All the correlations are significant at p < .05 (after Bonferroni correction .05/28). Descriptive statistics for positivity ratio and positivity ratio squared calculated before centering.
from .46 to .49), after control for sociodemographic data. However, the effect size was small (ƒ 2 = .06). Both conditions for assumed curvilinear relationship between the positivity ratio and exhaustion were fulfilled. The linear parameter of the positivity ratio was significant and negative in contrast to the quadratic parameter of the positivity ratio, which was significant and positive (see Table 2 ). The optimum positivity ratio score was 2.07 [-(-5.97)/(2 × 1.44)]. In other words, a higher positivity ratio is related to lower exhaustion until an inflection point of 2.07, after which the relationship is reversed, i.e., a higher positivity ratio is related to higher exhaustion. Figure 1 presents this U-shape relationship between the positivity ratio and exhaustion. Therefore, hypothesis 1 was supported. Further, the same pattern of hierarchical regression was applied to disengagement as a dependent variable. Again, the quadratic relationship better explains disengagement variance of about 4% than the linear relationship does (adjusted R 2 increase from .45 to .49) but again the effect size is small (ƒ 2 = .06). The pattern of the relationship was repeated, that is, the coefficient for the linear term was significant and negative whereas for the quadratic term it was significant but positive (see Table 3 ). The inflection point was 1.80 [-(-4.75)/(2 × 1.32)]. The U-shape relationship between the positivity ratio and exhaustion is presented in Figure 2 . As can be seen, higher values of the positivity ratio are related to lower values of engagement, but after a positivity ratio value of 1.80 is exceeded, this trend becomes reversed. Therefore, hypothesis 2 was also confirmed.
Additionally, it is worth noticing that sociodemographic variables accounted only for around 4% of explained variance in exhaustion but for 12% in disengagement, specifically due to a protective role of having a higher education.
Finally, as the curvilinear effect may be modified by a subgroup of emergency personnel, i.e., present only in one of them, a moderation analyses was done to rule out this possibility. No significant interactional effects were obtained (for exhaustion ß = -.11, p = .12; for disengagement ß = .08, p = .27).
Discussion
The findings of the study revealed that a U-shape relationship between the ratio of positive and negative emotions and two components of job burnout is better fitted to the data than a linear one. We observed a curvilinear relationship for exhaustion, i.e., a higher positivity ratio Table 2 . Model summary of hierarchical quadratic regression of exhaustion on positivity ratio (standardized regression coefficients)
Variables
Step 1 Step 2 Step 3
Sociodemographic variables
Sex ( after exceeding a value slightly above 2.0 was associated with higher exhaustion. Further, we also observed an analogous curvilinear relationship for disengagement with a vertex above 1.8, after which a higher positivity ratio was associated with higher disengagement. Although the trends for both components of job burnout appeared to be similar, the inflection point of the positivity ratio was lower for disengagement than for exhaustion. Thus, our findings suggest that there may be an optimal value of the ratio between positive and negative emotions in a work context, although in accordance with a current criticism it is no universal and the effect is rather weak (Brown, Sokal, & Friedman, 2013) . Positivity is probably adaptive only to a certain point when dealing with externally and obligatory defined demands, which is typical for work settings. Thus, at least as far as exhaustion and disengagement are concerned, its beneficial effect may turn into a potentially disadvantageous one. Shrira et al. (2010) presented similar results regarding work in stressful conditions. A very high positivity ratio may not have an added protective value and may, in fact, lead to potential costs which can result in depleted energy and personal resources as well as disengagement among employees.
Therefore, although positive emotions are necessary for well-being, there may be hidden costs of maintaining positive emotions at work, especially if these positive emotions are too high and if they are experienced by employees who are already experiencing significant and chronic depletion of personal resources (Hobfoll, 2002) . This suggests that the complex interplay between affective states is adaptive for functioning in a work context. If employees are aware that certain aspects of their work contribute to their negative emotions, they can implement self-protective behaviours, adjusting for circumstances (Fredrickson, 2001 ). In such a light, a deficiency of negative emotions, or denying them, may be more costly to health than a similar deficiency of positive affective states. This is consistent with the results of Rego et al. (2012) that a higher positivity ratio, if accompanied by a very low level of negative emotions, may harm creativity, despite the fact that, according to empirical findings, positive emotions are crucial for boosting creativity (Parke, Seo, & Sherf, 2015) .
Hence, some practical implications derive from this study. Human resources practices and management standards should take into account the costs of extreme emotions, not only negative ones, but also positive. This is usually omitted -or even worse -when 'keeping a smiling Table 3 . Model summary of hierarchical quadratic regression of disengagement on positivity ratio (standardized regression coefficients)
Variables
Step 1 Step 2 Step 3 However, the study has some shortcomings. First, the sample is a small group of emergency personnel with the majority of participants being male. Even if such overrepresentation is justified by the nature of this profession, it must be underlined that the results may be gender biased. Also, the findings need to be confirmed in other professional groups. Second, we used a crosssectional design, thus any implications regarding causality are restricted. The theoretical framework assumes that affective well-being precedes job burnout. Nonetheless, a longitudinal design is necessary to verify this relationship, including both the above-mentioned non-linearity and control of a baseline job burnout level. Additionally, curvilinear relationships other than quadratic ones should be examined. It is likely, for instance, that after reaching an inflection point the trend does not reverse, but reaches a plateau. Finally, the ratio of positive to negative emotions as an indicator of emotional balance has some shortcomings (Cortina, 1993; Kim & Mueller, 2001) . Some authors propose alternative indicators, e.g., a difference between positive and negative emotions or ratio of positive emotions to sum of positive and negative emotions (Brown et al., 2014; Guastello, 2014) . Still they are not free from their own limitations. To sum up, our decision was based on the theoretical assumption (Fredrickson, 2001; Fredrickson & Losada, 2005) and methodology used in the previous studies (Rego et al., 2012; Shrira et al., 2011) for comparison purposes.
Sociodemographic variables
Despite these limitations, our study enhanced the knowledge about affective well-being understood as a state rather than as a stable disposition and defined as a ratio between positive and negative emotions. Also, its relationship with job burnout suggests that such well-being, even if it seems to be positive, may have prolonged and adverse consequences on functioning in a work context. To conclude, the positivity ratio may have a curvilinear relationship with negative work outcomes among emergency personnel which should be taken into account when burnout prevention is to be implemented.
